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SONOS ^fl-g-^ NOR ^ ^12-2} (flash memory) i*}^ ^ u o V ^# 

*Vn}. ^-^^ ^ ^r^^l £|*r ^^r, ^ (channel hot electron 

injection)^- ^^S. (program) ^ 4^-^^-^ E 1a 

^(Fowler-Nordheim tunnel ing)4 ^ *(hot hole) ^r°J °] 3H^( erase)?]: 

cf. a] ofl ^^sl <$b. el-^l(word lineH tflsf 8V 12V# °J7HH ^€ 

y]E s}o]d\] cj]H^ 3V xfl^l 6V» <y7H};4. A] ofl ^ ^ c ^ *1 S> JL 7l ^ 

ofl tflSf 13V 18V» ^l7>*>7iq-, $|H ^^^l ^ - 8V» ^17}*>ZL 71^1 

tflsf 6V» <1[7}^VJ1 s}o]( 5it line) (source line)# 

(floating)tr 1 ^. 

[cfll£] 

£ 7 
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SON OS €^1 NOR 1 #HflA] oils^ ^ ^{Method for 

operating NOR type flash memory comprising S0N0S cells} 
[5^3] £h£tr ^] 

£ l£- ^3<?1 #5.^ Tflols ^ ^(floating gate cell type)^ ^2.3 H 
(memory cell)^- ^^§>7] ^sflA-] 2*1 ^^£o]uf . 

^ 2^ S0N0S(Sil icon-Oxide-Nit ride-Semi conductor) € ^Bfl3] pflse} 

5L 3£- £. 2°ll SONOS €^1 ^IM^l ^r°l (energy band 

diagram) # H^^M 7fl^o S ^X]^ ^o)x^-, 

2 4fe ^- ^3] ^^HHl n^-ef nor ^Bfl^ S0N0S ytil^ #iM nfls.^ 

£. 5^r -g- 1^3] ^Aioflofl itfef nor ^Efls. SONOS iS^o] tifll^ #sflA] pfls^ 
4i7>l- F-N Ei^(Fowler-Nordheim tunnel ing)A5. S^H^ (program)^- ^ 1HI€ *r 

5. 6^ £ 53] ^ B<HH3] ^(disturbance) ^* r 7l 7 fl^3 

£ 7-8r ^ 1^3} ^AHlofl ^ JE^ZL^ ^ Ajo) SONOS ilHl ^H*] tifl 
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5. S-& -H- ^HH 4€- SONOS €^ iL^ 

£ 9fe £ ^Aj^oii 4^ SONOS ^ oleflol S (erase) ^ 7 fl§H 

2. 10^- ^HH ^ °l3H2(erase) ^ ^ 7l#, h]e e}-oj(bit 

line) ^ i-i-i e^Csorce line)^ 4^ -2.^Si^^(osci 1 loscope)S #^fV 

£ 11^ ^Al^ofl 43 o]eflol S (erase) -^4 ^ M 

£ 12^ £ lis] «?]7> #eHH^ oleflol^(erase) ^4 ^ *1<3 

£ 13£ ^HH 4€- SONOS €^ °l«SIMs a]^ oj3)oj S ^£1- j£<^ 

<i4> ~ ^ ufls.^ ^ 3j°.k, ^*], 

S0N0S(Sil icon-Oxide-Nitride-Oxide-Semiconductor) ^(cell)^l *fl-g-€ nor «g 
4it;>( flash. memory device)^ ?rtr ^M 1 }. 
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*h*a ^ ^- t+> ^ H ^ 

reapplied Power)7> -S^S^ i*}7> 7«€ ^« ^ * 

sitKr 7v^tq-. o]e^ »ii2.ei ^ 

Al -fc^Vfe, ^ €3 tifl^(array) 43" 37fl NAND ^4 NOR ^ 

s ^ nor ±w n^im) ^ -fr^vmr 

<16> «W ^ ^ 7ll ° 1 - ^ (fl0aUng 

gate cell) <£^^ ^fl-§-^^ 



<17> 



<18> 



(source:21) $ H*«Kdrain:25)ol ^l^JL, iii(21)4 H**I(25) a>o^ 7 ,* 

(10) #41 7flolH (f i oat ing gate:33)^ ^^t Telecontrol gate:37)7> 

£H ^€4. 7flolH( 33 )^ 71^(10) tIMH. **dfK3lH ^ 

^«lS|aL, #3-^ 7flolE( 33 )^ sflii*- 7^1^(37)^ *H T^lfe 
ONO(Oxide-Nitride-Oxide)^ ^ -fr*l*(35)ol ^134. »]JL ^(bit line:55)-8: 
SliS||<?l(25W ^^(51)-8r ^7l^^.S 

o]^ ^S.^ Tflol^ *d*Kcharge)» #SfJ tIMS (33)41 

(charging/discharging)^^ ^ ^(threshold voltage:V th )^ o^SH^S. 

S# >flolE (37)6|1 ^tf* ol7>^, 6 j7>5]fe *fl€3 *1*H ^ 
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(screen)^P-S *MS*(33. 37) ^ ^(channel )4\ V th 7> ^*>7fl £4. 

<20> ZL^rfl, Olsq- TflolS ^ XMJ=(33)^ ^E f 7flollL(37)7> 

T^S|uL fl^, Ol^tb £)tg- ^otofl nflS.^ JL^^5L <H 

sat*. 4eH, $313 ^l 2 -^ ^* H«a*H ^s-2l ^V* ^ 

<21> £ ^go] o]-JL^ ^ 71^^ ^lfe, ^*><2] g 7fl4d* 

71 ^*fl^, *fl^.£ ^S.^ ^ 

SONOS(Silicon-Oxide-Nitride-Oxide-Semiconductor) «r NOR #2flA] pfls.^ i 

*H *A-8-*Ul OH 3*fl NOR ^Hfl^ #£flA] pflSSl ^7>«- ^*Kr 

<22> ^"71^ 71^3 3**||«- fl** £ ^3 °a 4^ 

(S0N0S) ^lS-Sl ^(memory cell)*°l t^(NOR) flfllsM #2flAl 

(flash) ^S-B] 4i7>^ ^ ^^4. 
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<23> ^71 ±x\ W± *fl* * ^(channel hot electron injection)^: °1 

^ H ^ A d ^o_5L 5^2^ (program)** ^ * ^J* ^*Kr 

t^V^ E^^CFowler-Nordheim tunneling)^ $7] ^}« o WS ( erased. 
o^7H, *7l ^-(SONOS) 4^ 4^ 7l*4| A>cH 

-e^JCdrain) * ^(source), *7l *U tf* *MS(gate>. * 

^71 TflolHSq- ^-71 7^ *H 7^1 3*** * ^ 

5E*v, ^71 ^ ^ * ^ 44 

sL^ *7l ***** *W *7l -J WAS. ^> ^ *7l 

*H ^71 ***** ***** *7l 4***4 W 

^tf* ^ 7H 71H* ^71 A^ €-11 *ltt** SSafl^, ^71 

2£fc ** *7l iii ^ *s<Al*fe ifi* *7l Hs3 € 

oil ^17>*H, ^71 ^7.}§o] ^^-t-^oj E^^(Fowler-Nordheim 

tunneling)^ W ***** ***** *l« *7l ****os4* **** 

q. ^71 *7l ii- - 7m 3* -efloi - 7^ * 7 1 ^ ^ 

*\ tf^fe * *(hot holeH *7l ^ *a*«fl ^9*1 ol^H^Kr ^> ^ 

^7H, ^71 HsLZL^ AH *7l ^ ^ €* flom ifl* 8V xfl* 12V 
# oj 7> ^ -*H°H ^ 3V iM 6V« °J7V*JI -kA^fc 3*1 *fe *Q ^SLS. * 

7i *<* an* «i*« * sat*. °w. ^ a* * 7] HSZL * 
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M *7) ***** *7l 71*0, ^ 917}^ 3* * H*« 

71 18V* tiTKH; a* 5?!»s * a*, W o,eflo, s ah * 

7 , ^ISLel 44 *olS<* ^ " 8V» °J7V*}3 W 7m«H 414 6V* °J7HV3 

<£*. Tj-71 *8M °fli2-3 Mfe 7l*oll A>oH <** 14** S*« 

( dr ain) * ^(source), *7l 4V 1M 7lHS(gate>, « *7l *«lm* 

71 71* 7M «1 14* « Wf*^ **** 

^i(SONOS) W °^ *^ UlS ^° J(bit Une) ^ tHSS ' 

sonos «<W 4*3 «4 7d7ia)o a *7i «ia *K1* a*S 

H m 8>q.2l oq s ^(word lineH 44^ SONOS -fla^ * 

#21 7iioiH 7 v 7 d 7i7^o S ^.^m, oh- sw-si iii ^1 ^J"" 

^ SONOS «*l Bfl *^° 1 

i.o>( N0 R) ^iflel BfltS ^€ ^ flcK 

o l2r ^ ^ ^ *7l ^ 4« * 4H* ^ «^ * fl 

*7l -ft**** a*** 2 -* * -° Jo1 * 

7^ , d 7 V »o, ^71 ***** ««M ^ ^ 

^7M7iE^ tj-71 -ana ^nsiei €<H1 3°J-** °i7 r *H 3ZS.=lV*&. -5M 

»HS.Bl €21 7 d oJ-* ^Al7lE^- 7>7l 7l*ofl fe oj=a, #7l ^Hfe 3* 

Et <^ ^oj., Aj-71 44i !£fe «la ^?J^ * a< /Mfe 4« 4V7, 4 
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2.51 W 5.3 € 3*V#°1 shM-itH^ E^^(Fowler-Nordheim 

tunneling) os. #7l #***4 3*HW3 ^ ^ SSH^iM^ 

q- #7l ^2^ - 71* ^ ^7} 2319J - 71* 3^1 z\n 

*\ * *(hot holeH #7l 4^ -fr£*4| <Wl3*Kr ^7} ^4 

<30> oH, #71 Ein^ A]ofl o!- 2^1* tf*i*H tflsf 8V ^ 12V* 

oi7}^H «m ^Sl* ^ 3V ev» 9l7}*}3. #71 ** & 

^oj^ ^^1^ 2:^22. #71 ^1251 m] 3tf* Si?}* ^ 

<31> #71 oleflol^ Alofl #71 flE- 3*1*}^ #71 71*^1 tfl^= 13V ifl^l 

18V* 9j7Hm £tf 2:^2-^ £tf* °J7V^ ^ 5M. «h ol^olS AH #71 

Ajifl^ ^flJLBl €°11 4d«l€ -rl — 51-9J^1 tflgf - 8V» 9J7>*>J1 #71 71*^ tflSf 

6V1- 9J7}^ ^ 3L7i22, o] 7 ]-^- ^ 014. 

< 32 > ^ofl 4^, S0N0S ^I2el €* NOR ^BflS Hfl^ **M ^SL*\ ±. 

^ ^ ^ o. ^ ojtK oH nj.^, S0N0S pll^ ** NOR *§3lS tifl 

^A^ JL^SHS #eflAl nflS.51 ^7}* afl^ ^ 
<33> ol^, $J?L H^* £ #Afl*l -M^h ^3*4. ^ * 

^ ^*H*£ O^Ei 7>7l tg^flS €3€ ^ $12^, £ ^7} ^eflofl^ 

# # ^ ^aHU-S O]^ $3§5^X|fe 7jO. S ^^^O^TlA^ o^t}. £ *H 
<4|*£ ^31<M 3§^^o] ^#-g- 7}^ *HM1 £ 2Jl ^^^>7ll ^^*>7l ^ 

*1H *il^sM*l^ ^^14. ^^i, 2^H*1 2.4151 ^# ^ ^.tf ^^^T 

#s*>7i ^i^A^ 4#sioi^ ^oh, 2^. #<m ^^tb s^m 
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iL^i i*MW. 5Eth ^ ^ ^ s ^ ^^ JL 

- ^o.ofl f #7] aJ- 7 ] 4^ ^ #5^1 71^1 3#*H ^« ^ 

^jl, 5E^r, n 43^1 7B4^^^ ^ 5d4. 

<34> ^. U^o) ^^^-S-ollA^ v\}3-?l €^>l 

SONOSCSil icon-Oxide-Nitride-Oxide-Semiconductor) NOR ^3.3 ^ 

s. ^^M^Kr &*M>) ^ ^» **** - ■ o1 ^ v S0N0S €# 

NOR ^Bfl^ #eflA] pflsi^ ^}«- (program)^ °1 3HS(erase)*Kr 

<35> S0N0S €^ #3.3 Tfl °1H €4 -fHWTfl ^ 

^ tfl^*H i*V» ^« €S ^^31 S0N0S € 

^ ^ 3.-aVS)-1-^ sj-lr-^rSl-l-^H^l # (Si 1 i con-Ox i de-Ni t r i de-Ox i de-Semi conduct or ) 

°1 ^^M, =*■ °H ^- (energy 

band diagram)^ H 2 g £ 31^4 £o] ^g*| o.S *H€ ^ 5£4- 
<36> 51 2^r *1^ 0 J S0N0S €^ ^MJ* ^ 'S^l fl«JH 7fl^3i^ HAltr 

^. 

<37> £ 3^ H 2^1 ^Al^a S0N0S >M <2^£ HEH. 4°H^^r 7fl?H^ £ 

A] "Si c^ojc]-, 

<38> s. 2 ^ £ 3-i: S0N0S iS^ 71^(100)^1 ^^(210) £ 2=U||°! (250 H 

^-tilSli, 711 ol S (400)7r 71^(100) ^Hl T 1 ^^. °H, 71^(100)^ 
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o.s. 4^4*r7ll ^l^l &4. HSIjI, 7llolE(400)^ 4 #(100) Tfl^l ^ 

4^. ^l-^(Si02:310) ) ^^l;^(Si3N4:330) ^ ^4^- (350)^1 

€4. 

<39> S0N0S H£ ^1:^(310)4 ^4^- ^^##(330)^ 31^1 #* r » 

(trapping)44 V th # 4^3^ ^14. o]v% t ^41-^(330)4 #41"^ 

(310) 44 ^ 7^1^ S^r ^4€- 1^-1-^(330)51 # 4°fl s^Kr it? 44 (trap 
site)7> TIM 2= 4 ^ #4 4^ 44 (charge storage site)S. 4-§-^:4. °14 

tr S0N0S ifi^r ^4 #^4 logic) ^344 -g-^ (compatibility)^ 214 
4 <S^7> ^444^ &4. H^«^3E. #^}JL, ^44 o]e^> S0N0S H^g- 

#5flA| nflS^ ^-§"44^ nfl-f ^-Hfloi^ ( ^ ^6)1 4^ 44 

^ ~^o} gfl^oi Aj^sq*] &jl4^t oieitr 3-8-4 4^4. 

< 40 > a. ^Hoj^ oje^ S0N0S €-1: Irfl^ #5L*fl *)l2-4 ^4# ^4 

44<?1 #efl4 *fi2.4 ^4°)1 £ 4°1] £A]^ h>4 £o] NOR ^44 afl147]^ cfl ^-g- 
4^4 ^ ufl, o]sq- ^o] ^eflA] ^lasl 4i44 ^4 ^-i- 4^4. 

<4i> £ 4^ ^ t^5] ^*HH 44 NOR ^Hfl^ S0N0S yfll^ ^eflA] aflH.^ 

4x4* A d^\7] 4*114 71143 o.s 5=4$ -f4 iL4§4. 

<42> £ 4 s ^-^}^ ; 7 fl7l]^ S0N0S 4£4tt €4 NOR ^Hfls yfl<144. ^r, 4 
^ 3T>i4^ h]e S0N0S H#4 1=314*4 443-^-S. ^^slJL, #7l «1 

— 444 afll^ 4^ 444 44(word lineHl 4^r4 S0N0S €4 

7flo]H 7 l- ^7]^ o.S <3^44. =1^3., 4^ 44 4^°-S ^ i<Li( common 
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source)7V $1=. eKH 343 4^ SONOS €#3 i-fi.^** £ 

4*1*14. 

<43> 014 ^o], SONOS NOR 3*fl3- tifll^fe ^sflA] nflsel ^7} ^*L37l fl«fl 

A^, ^ olfSf. £o] ^jS^fe ^sflAl xiHS.51 ^7>21 ^ ^ofl rfltt 4**8=1 

< 44 > *>M-^ S0N0S ^tiV^^-S. F-N E^^(Fowler-Nordheim 

tunnel ingH 4^!: SS^^ ^ °1 3HS(program/erase)S. ^4 ^ SX^r. 
NOR ^3. SONOS €#°1 *fl<l£ F-N °l-8-*H 

g oleflo] ^(program / erase)*Hr ^ S-*I|3H *^>H 34. 4*3^3., 

NOR 4^ S0N0S €*°1 *fl<13 i*HH *3 F-N E^«84| o^fl 

^ ^B»*0.5L SsLH^ ^7> §ji<H, 4^ ^1 ^4* ^4^4. 

<45> £ 5^ ^ 1^34 ^lii 44 nor ^43. sonos *H13 #31*1 ^s.^ 

^7> s]3.« SL<^4. 

<46> H 6 ^ £ 5 o| ^ B°fl*14 ^(disturbance) ^*M: ^*r4 4*fl*l 7fl^^^-S 

< 47> E 5S ^s^, N0R^3 SONOS ^*M1 F-N ej^^-gr 4 

, o.S F-N 4^ O.S *>q-*l S0N0S *i^-°3- 2*3.^*}$= ^ 

^ 7> -^ F _ N E ^*y o. s ^i^o] isn^-i: ^*S*}7l 4*1H -£5^1 € A« 
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4<£^r 3*41, ^- ^ ^1°^ 51 ^ 15V# °^ 7} * }JL ' € A011 ^ € 

ef-o] BLl> a-elJl, ±SL^ 4<?1 (common source lineH 0V» <*17>*H € HJeL 

ZL^-i; 4£.^ ^ $14. 

<48> ZL^], °14 7 ^ ^ A ^ ^(channel) ^4 4^4 ^3*1 #± 4 B 

31 *fl^°l h 6^1 5^1^ 44 inversion)^ «H *H\i3 0V7> Sjxr ^ 

^ ^y#6\] £4. ^, 5. 6<M 5=4 £ «}4 ^ A-fl 41 H 4°d WLi 

41 15V* ^17>^, 4|E. 4<d WL^l i&tr 3^r3<H flfe € BoflS 15V7> ^7>^7fl £4 
. el-oiofl 0V7> <d7>5]JEL5L, € B4 ^^^1^ 0V7> ^4 °J7}^4. 4 B^l 

3 4=^ «1E si- o] B l 2 ^ ^^7] &&iLH.:sL #S.^(floating)^ #3M4. °14 7 ^ 
€ B<^1 3tf -M^S ^€ € A<M^ oj 7V ^oj. ^4 iflf^ES 

^ ^ B ^ ^ofl o]Wl^ol ^*j-JL *fl^ 0V7> S^Tfl €4. 

<4 9 > 444, A d i«^ ^ a€ A ^4 4^4 4 B£ HS-n^slTfl €4. ^ 
^ 41 — 4^1WL^1 M 3^r€ 2-^ €#<>1 M hm^tA €4. 444, -d 

giajoa o]± ^4<i| « Sr^*\°_S- 7 A°] *4-T5^4. ^45.3., NOR 

^Hfl2l * *H£4Hfe F-N 3-8-°l ^4*}AS 1:7>^44. 

<50 > ^ ^AHHl^fe S0N0S <f* NOR -14^ *afl4 ^4 

4 jg.^-Al7l7l 4|*fl4, ^ * 44CCHE: Channel Hot Electron) ^ (injection)^ °1 
-g-*M ^4 7m S0NOS HSZL^^fe 3# *H4tr4. ^M^, *HH3 44l*r 

F-N 3^*8* ol-g-*}^ rf^sl S0N0S ^ <U^°-3- o)^]o]^X\^ 4» ^l^tb4. 

°14 ^o] ^oi]a-] ^ai^ ^4 S 14 tfl&^s -^-4€ ^ $14. 
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<5i> 13. 1] 



^^(read) 


Al^j WL 
10-11 V 
0 / -8 V 
V cc 


WL 

0 V 
0 V 
0 V 


^ BL 

3-6 V 

0.5-1.5 V 


BL 


0 V 
0 V 


7|?t 
0 V 
14 / 6 V 
0 V 



^ o iov(^ + 6|| n^, tfltif 8 ifl*l izv« 4* Si*.)* °J 

*J7>*H oh, iii 0V7V -J7>S1J1 «1*I^ € 

B*fl Stf* BL 2 fe SSL***. oH, 7l** 3*13^ ^ 917}^ * 9X 

^ofl ^fl^ol t§^th «§^€ «3 ^^(inversion layer)4| &^$= 3 

*>» bl^i 7m 7v^€tf. a** ^ ^ *d*>^ «vim*wi 

^^^^.5. ol^f-o^ir 71^(100)51 ^7} ^(lattice temperature) iL* ^ ^7} ^ 
5L1- #7fl 

ole^l ^(energetic electron)^- 51 7*11 *r*f 2°1 & 

J^HKSl 2^1 310)S1 ^(energy barrier)^ ^45- ^#^(310)^ ^ 

^^-1-^(330)^ 31^41 S3(trap)£4. 

51 7^ ^51 ^AHHl ^ ^ S0N0S ^<H1 ^lM^l € 
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^-*Mr 3*1 tt4. 

tM £ 4* a 14 «1 «* tfli*^ 4 b3 *m ^ 

BL 2 ^ ^71* =^ AH *S*S*K n^, o!e^> HI € ^ 

$il e^d wl^i fl-S-S-SL 3*1 iov^ *d^l TlH^l >fl 

olB. ^ *HlM ^d^Gnversion layerH ^7} 0 V7> € 

SXA. 

=lW, °14 2°1 *HM 0V7> Vl^i^H *d^*l * *H <243 

bl 2 ^ *d*Hr S*M -d*m ^> 

23 310)4 ^#^(5- 221 330)3 Tfl^SL ^3*1 « 

*\°5L Tflomo,!^ 10V2] *WI*M1 °J7>5]^ ti| o] ^ ^ £tf ^flSfc *flT£ 

51 ^^}7> ^##(310)5] oflui^l flflBl«H(energy barrier)* ^**KS=* 

- $4. ir^A-l, til^i^^ € Bfe HS^'g^Mfe 

o]^ ^ £ « s ^3 ^HH *m ssa^ ^ ^£ <^ *W3 

H S0N0S *W°-3L ESa^fe 7}^}7fl , S0N0S «<>1 NOR *8*fl 

S «fl<l£ ^*>* SsLZL^Kr ^ ^3^3- 7>^V7fl *fl §4. 

<eo> ^3- ^<L5. *S*r SONOS €3 ^(program speed)* H 8*11 4*1 
tt4. 
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e8 ai ^HHl n** SONOS €^ Ai^ ^« ^ 

ofl <q*H *W1 ^d^U ^1<?1 7 ^ ^ }7> ^ 

si02/si 3 N 4 ^ *|*H sl^^U, ^Wl ^ v th Ai«H (shi ft)7> «g<H\M. -1 

^ ^-(read) £ H ^ £ 

oi Ajufl flS. eKN V cc « -J7RV^, ^ «1S ^ ^ 0-5 ^ 1-5V* Sm^S 

^ ^ **NM ° 1eflo1 - a * 

E £ *JaHH 90NOS-M °13H^ S£^r 7fl«f 3.2.3. £ 

F-N * *(hot hole) *W M* o]+W. *l*Ma * 

^ aJbs WL^l 3*1 £SJ"fr °J7>^ZL, 71 #41 13 ifl*l 18V £tf , ^^Tll 

0.3. o]-^ - o!e^i °1*1H^ ^ 3^ *d^« ^ 

Tflomsq. 7l#ofl 0 d7m t£ 5M. ^1* 7 1* 6 « ^ 6V * 



<65> 



<66> 
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<67> °\s>\. ^ ^-2}- s^oflA^ f-N ^ * iiTKhot hole erase)^ 

<68> £ £ MHg<q ^Al^o]] 4^. oleflols ^ 7 l#, tils e]-oi ^ 
efo]^l zfzf- _£.^S:ii£^(oscilloscope)S :i2fl5.1- iL°^4. 

<69> £ io^ <#S] ^^--i; <?]7l-M^r "ti, 7l^r, HIS &}-<el , :£_$.i 5}-<y<i) 

z}-^ ^S^iil^S ^-^^4. ^7}^ 16VS1 7l^r^A^ nfl 

^ 16VS ^Sl^^l- *1<£ Al^i &ol 0 VS fit i^^rl-. 

<7o> Ir^^^l «ls 5}-o}cy) ^oj^. ^<y. ^ *HHH &<&3\- t}-^ s. 

^ °H. ^ ^ ^<M^r ^ t^^t p-n 3^ 

^ (built in) 0.7V ^ ^ 15.3V ^fAS ^€4. °1 &| "^b ^ (built in) 

J£t} ^ #### ^ o]^. ^ H^JE -t 

^-5}3L, #S^5l w]e sl-^1 ^ ili e}-^ s>7^ 7l^r x)^^ Z}^^ 

lit iL^JI Si 4. 

<7i> ole^tb *1<£ wis ej-oiofl o^s} ^ -g-^(capacitanceH ^^1^ ^*V7> 

^^fe ^tb ^^a- 0 ! 1 ^ . °l^it!: *1<£ ^■°^ 6 \} ^l^ ^ 

7} 91 71-51 Til ^tf. ole-l^V ^l^V ^of ^ofl o]7>Sl^ #Efl^- £ 11 ^ 

£ 12°\) 7fl^ °.S iL<*}^ ti}<4 ^-cf. 
< 72 > c n ^ ^ rgxgcq ^a)^)6\] 4 = 0 ] 3flo]s(erase) ^ ^o] ^ o]7}J=lfe 
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<73> £ 12^ lis) <&7} #3H*H o]^]o] S (erase) ^4 ^ 

< 74 > c n ^ uysq. ^-o] ) «]E sfo] u] ^0_^ s}o}_g- ^S.^^J1 7 |:£of| 16V^ 

nfl, o]?\]o]^ ^ x\tv tfifc £ 12^1 4 

H\- ^"4. ^ £SL^ h]-^ l^(pulse)^ £ 12<$ 1210 nEflS(graph) 

sq- ^-o] ^q-uL, p-7]#olMfe- £ 123] 1230 zie)]^^ ^-o] 14^4. 
<75> ^, y]H ^^.i eKH^- £ 12S] C^H 3£<^*|fe- £0] <£<q ^<y. 0 ] 

o]7>5l^^V 7]^: >\]o]^ ^7} ^ ^-Hfl7> ^tf. o] a^^lM ^ 

(hot holeW °1 iHJtb ^ *(hot hole)^r ^^.S. *|7j-7f 

<76> ol&|^- ^ofl^ iTl F-N ^ ^ ofqs}- ^ #(hot hole)^ ^ 

^ ^I^Itt JL41- T^VTfl €4. ^ A]^ i7i #5L7> ^ 

<77> U4 >M*»fl ^^l^, S0N0S -S^H 7flolE^ ]£i=, -g-o] ^ov^. 7 j-^ 

Bflofl/.-! N + ^thi: ^ «1S 2f^ofl <#S] ^«a-o] <e]7>s]Jl I P £^(doping)€ 7l 

£ -H-^^l-s. ^ 3^ ^HMl 34. oisq. ^ soNOS ^ 

# ^ofl <^ ^ ^. s)-ol. !§-*)) o^^V §-^(T. Y. Chan, K. K. Young, 

and C. Hu, "A True - Single Transistor Oxide-Nitride EEPR0M devise", IEEE, 
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Electron device letter, vol 8, pp. 93-95, March 1987)41 *M*uL -1 ^ 

*m shi, ^ ^ * ihh^iji, *^8« * ^ A >- g - 

71 $m sis* <r SX^ Si 1 }. 

oi*m oiefloi^ ^ aio] oiefloi^ £ i34i 2°1 -fl-f 

5= 13^ £ ^aHH 4€t S0N0S €^ °Hl°lS Al^l oleflol^ 

£ 13£ °1*HS o] 7V£m 3*3- °HHs 

^5L# Ji^aL flr*. ZL5flH 1310^ p-7l*4l °j7f^ V b » 8VS. ^*}JL TlMM 

41 ^ V g » - 6VS. ***|.JL iii *r*J « «1S ^ 

* nfl <*o^ °1*HS Ji*^ Sa4. 1330^ p-7l*4l *J7}3 \ 

* iovs **** 7floim4l o j7m v g » - 4V^ **** ^ ^ * ^ * 

p-7^41 °17\& V b » 14V5L £4*3. TflolSi oi 7 >€ ^oj. Vg » 0V5L ^*r±L 
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3L ^4- 1370^8: p-7l^^) o] 7 >^ V b # 10V3. >i^§>al 7)}°)^} € 

V g l- - 4VS. ^^-Sl-JL 4<?1 *J wl^ ej-o]^ p -7l^ ^71^ 0.5. <£^X\?)s. 

Z12fl^o]cf. ojufl, <£o^ ^Jlfl;^ 4^I» 4^4, p-7^4 7flo]H #ofl 

^ S.^- 14V4 ^44 917}S\S.*L £cg ^VHfls. ^^4. 
<82> 5= 13^. %2:^ f o]eflol2, ^-4^- ^Bfl <^t= > ^ TflolEofl ^ JE^ ^ 

^°« v -i- *1443L, 7}#°\} tflsf 8 ~ 10V ^4 #SMr ^1444 ^ Wlr 
Jl4* <g JL4 ^€ ^ 51 134 J£<^:2 &4. ^4, <?!7}4^r 

^^Hl 4^4^ F-N 4^*?H 4 ^7} 4*3 444, 7flo]E/ 7 l^ 

44 2:^4 5L^ ^-<H*V 7>44 44 444 44 44 t-^s- 

4 44 7 n v i7l- s. 134 ^4^ 444:n. $14. 444, ^4tt 4 

eflo]^ ^6\) cg^g- p]^j7 si 134 14^ °^^>J1 5U4. 

<83> ^ ^444, 44^ 444^ 44 44°1 ^^fe- 4^44/^- 

^ 444 44°1 44, H]iE 5fol-7l^ofl <^7>5l^ 44°1 ^444 €4- 

444, 5b # °<M ^44^ ojofl 4^ ^4 if- ^ ^ ofo] ^7}44 4^14^ 

^5.7} JE 13^1 444 44 44 7fl444 44. 

< 84 > 51 130] ^Bfls 1330 ji}. 1370^ tilm^ ) -4V G /10V B 4 44 44 ^4^14 

£ U]H Ej-c] h^oI^ ^ofl itj-ej- o]^]o] S ^5:7} ^4^14. ^, ^.BflH 

1370^: 71^:4 4^ 4^/^^-^ 4^1^: tH(node)S ?r°i^ ^7l^AS °1^4?1 
^, #7lt]r ^1^>«>^>H °l^ols ^-^-i: ^^tl ^°14. ^ ^ 
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#3H4 4°J/^-2-^ 4^ #5.^ -#4°H4 °HHs ZLSfl 

5. 1330^1 *fl4 ^4. ^- zLsflHl-i: 4^4^, 4H 4<?14 4i-2.ii 4^ #S^^r S 
3, ^, ZL5fl^ 13304 3*7}- 7fl^d€ 4i4 44^ g ^ $14. 43$ 4-fKr 

zieflS 13704 ^-fofl^Tr 71^4 h]e s}o] ^oa ej-ojo] go. cg^o} o^o. 

4^4 «]E 40} 7] ^4 4l°.i S]-o]o] ^ 40] °]7>4^ #^bgr 

^ £4 44. 444, 3b ^ 444 5b 4$ 444^ 

Jl4^ ^344 &4 £4. 

<85> oj^-, ^4^4 ^44 >£^4S°-4, °H 

^344 ^tjl, t44 71^4 44- 444 4 £-0)4 -§-44 ^14^- 7 }4 44 4*11 

^ ^44 4^4 7}^o] ^444. 

[^4 2l41 

< 86 > -g- >£^4 43^, SONOS ^i^: 44 €3. 4-^44 N0R^45. S0N0S 

4<I44 #44 ^3.4 4i4# 4, 44$ #sfl4 ^24 ^44 CHE ^ 

<?H 44 S^zi^4 f-N 4*1- o]eflo]^^ ^-^^ ^ $14. 44 ^4-, ^ 

4 ^-4 444^ 5-4 ^-44 -3-444 SONOS « NOR ^44 ^44 ^12-4 ± 
44 ^4°A 4-8-^: 5£4. 
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[3^8- 1] 

7)^1 a>o]6J) *fl^-i- ^^Hf- Sefl"?] (drain) ^ ( source) , 

^■7) A cH ^€ 7fl°im(gate), £ 

TllolE^. #7) 7 |^. A >o] Tfl^ofl ^5f## ^ 

At -fHI## S^Kr i^i(SONOS) t^jze) ^l-o] icd>(N0R) ^^flS «fl^s) 

#31*1 ^lS-S} ^Hl tfl*>^, 

§^ Tfl^ £^ ^-71 ^ ^<&o] %-7}S\0] &7-}^r°} #7] ^Srl:^ 

31 £ iEfe >S"7l iE^EM ^ ^7H7lH^- >S"7l 

^71 ^ ^ Q<$^ 7 ^Al7lS^- ^71 71^1^ ^ ^-71 711 o] 

3*1 S^r ^ ^1^, ^-7} iE^ JE.5fl<y^r #5.^*1 7lfe- STi^: <$7] 

^"71 ^UHr^l 5 ^.^_i t e£|.oj E]^^(Fowler-Nordheim tunnel ing) ^-5. # 

7] Tfl^ Sfe- ^"71 ^^^AS-JfEi 4x71 3 71 u}- #7] #7l ^ 

i - 7l^r JE^b ^eflo] - 7}$- aH<>(M j$ 7 ] %\<& s^ofl 2^lH ig^s)^- ^ * 
(hot hole)°l ^-7] -fr^#<i ol^ojs^ 53 # ^-^AJL ^fe 
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[3^*8- 2] 

#7l SS-ZL^ A]o11 Aj- 7 ] ^5-3 4^ 

#7l TflolEo]] tflSf 8V lfl*l 12V« ^17>*H 

^. 7l ceflo]oil tfl^ 3V ifl^l 6V# < el7}s>Jl 

#7l ±.<L^ ^*l*Hr £tf 2,^S. #71 ^1^^ ^1 

^o. I^O.^. ^ ^7} ^ 

3] 

#71 ^ 2^ #71 HSL^ AH #71 71** 3*1 SEfe #7l 7l 

^ 3°hg- °d7>^ 3* 3 S#*Hr 3^ ^ ^> *^ 

[3^. 4] 

^11^1 5a<>H, 

^-71 oleflolS ^H a o V 7 ] nfls.^ ^21 
#7l 7iH^# ^§}JL 

#71 71*0)1 ^ 13V ifl*l 18V» «d7^}fe ^C-S- 9\7}r>}^ ^ 

Sf^SLS. *}~ ^-A ^ ti o^. 
l%=?--% 5] 

7^1 1%H $JM^, 
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7lM S<>11 tflsf - 8V» ^7]-*}^ 

i7} ^ ^ . 
6] 

71^1 ^sqjz. ah bfl j^-fr *8^«Hr H2fl<?l(drain) g source),- 
^-71 *fl^ #41 Tfloim(gate), ^ 

^ -R-*l^§: i^rfe ^t^(SONOS) ^2.51 €°1, 

oj- tils sKKbit line H #7l S0N0S <g3N M <t) ^ 

ol(word lineH ^ W S0N0S ^ +JL*\ 1^7} «7l^ 

o,- *l^ sKH ^7] fls. eKH S0N0S 1W pfl 

513 iHM ^0.^0] ^0.3. ^sjH^ tfflUsH ^V(NOR) «H13- ^€ 

^-71 nllS. 51 4« ^ ^12-Bl ^-71 #7l ^J* 

1-^Sl 7^ ^71 l^tfAS 5b -B-71S101 ^1-^ 

3* 3****1 Tim ^71 ^iHHl 5^3*1 W ^« ^H*1H* ^71 * 
BflSl nfl S. Si ^]7H>^ 
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#7l TflS-tq ^ ^ ^tf* ^1^1^ ^ 7l^lr ^ *d<2, ^71 Tfl ol 

sfe ^ te ^ # 7 i *Pd a* «m €3^^ a* ^ 

#7l 3L«!£ #a}1t 0 1 ^el-tH^ E^^CFowler-Nordheim tunneling) .2-3. # 
71 m HLfe W &*&*SL3,tt ^TlSlTlM- #7l #7l ^ 

- - 7)4 lEfe #7} -eflol - 7m ?HI ^"71 3^1 o]*lH tf^fc * *(hot 

holeW #7} **d^Hl °l*M2^fe 7 A ^ ^iLSL ^ 4,7-} ^ 

7] 

#7l HS.ZL^ aH 

ol- ^VM-^l flE. sKl-g: *i^H « 8V *M 12V» <*17}*M 
oj- ^VM-Sl tile ej-o]^- a^}^ tflef 3V vflxl 6V» ^7>*}Jl 

^ ^ ^O.^ ^% ^l*Hr 2:^^-3 #71 4d^ €-11 

cl7^}^ lj-^3 ^ ^ . 

8] 

#71 xjog- Aj-71 SS3L^ P AH #71 71^ ^1*V71M- 2£fe #7l 7^1 

^ 917}^ ^ 3 ^ *$<L3, ^ ^ 



%% 2002/12/18 

1020020073815 

#7] 7)^} ^ 13V ^1 18V« 917}^ *A<$ Sl7>*Hr 3^ 

^ ^ 
10] 

*ii6iH 5a°H, 

^> ^ 
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5] 

SSI, 1 

BL1 BL2 
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I A .1 



NL.2 |- . r- 



[5L 6] 



Vg=15V 

i I 



It 7] 



Si02 Si02 
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[i 8] 




1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0 1E+1 
H-LZIB eta [sec] 

[£ 9] 

Vg=0/-8V 



P-'IH J. 



Vb=14/6V 



[£ 10] 
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16.0 
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[51 111 

Vg=0V 
? 



Vb=16V 



[51 12] 

s& [v] 
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1350 



io- ,0 io'io" 8 io 7 io 6 io' 5 io' 4 io j io j io 1 10° io 1 

[sec] 
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